
WHARF MINE

LEAD, SOUTH DAKOTA

SINGLE CELL SELENIUM LEACHING MODEL

Area - South Trojan Pit Overlap 02

INPUT BLOCK

INFILTRATION Total Drainage Area: 14.08 ac

Unreclaimed Infiltration Rate: 9 in/yr

Reclaimed Infiltration Rate: 4.5 in/yr

LEACHABLE SELENIUM Average Se Concentration: 0.159 mg/kg

Leachable Se: 0.070 %

Leachable Se Concentration: 0.01113 mg/kg

TIME Start Time yrs 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00

Time Step yrs 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

End Time yrs 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00

Calendar Year year 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

TIME DEPENDENT DATA Infiltration  Rate in/yr 9 9 9 9 9 9 9 9 9 9 9 9 9

Barren Rock Backfill Added tons 86,707 237,022 453,560 1,867,001 -259,096 -512,066 350,737 1,783,498 112,828 0 0 0 0

Spent Ore Backfill Added tons 0 0 0 0 0 0 0 0 555,668 555,668 555,668 555,668 555,668

Cumulative Backfill tons 86,707 323,729 777,289 2,644,289 2,385,193 1,873,128 2,223,864 4,007,363 4,675,859 5,231,527 5,787,195 6,342,863 6,898,531

CALCULATION BLOCK

DATA BLOCK FORMULA UNITS 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

INFILTRATION Inflow from Infiltration A drainage area x infiltration rate ft
3

460,096 460,096 460,096 460,096 460,096 460,096 460,096 460,096 460,096 460,096 460,096 460,096 460,096

WATER:ROCK RATIO Backfill B tons 86,707 323,729 777,289 2,644,289 2,385,193 1,873,128 2,223,864 4,007,363 4,675,859 5,231,527 5,787,195 6,342,863 6,898,531

Water C A x conversion factor L 13,028,461 13,028,461 13,028,461 13,028,461 13,028,461 13,028,461 13,028,461 13,028,461 13,028,461 13,028,461 13,028,461 13,028,461 13,028,461

Rock D B x conversion factor kg 78,659,317 293,681,967 705,144,469 2,398,858,941 2,163,810,928 1,699,272,866 2,017,455,812 3,635,418,163 4,241,867,632 4,745,961,163 5,250,054,693 5,754,148,223 6,258,241,753

Annual Water:Rock Ratio E C / D L/kg 0.165632 0.044362 0.018476 0.005431 0.006021 0.007667 0.006458 0.003584 0.003071 0.002745 0.002482 0.002264 0.002082

Cumulative Water:Rock Ratio F E + previous year F L/kg 0.165632 0.209994 0.228470 0.233901 0.239922 0.247590 0.254047 0.257631 0.260703 0.263448 0.265929 0.268194 0.270275

LEACHED CHEMICALS Cumulative Leached Chemical G 1.45 x F
0.222

% 0.9730821 1.0257220 1.0451051 1.0505701 1.0565146 1.0639184 1.0700174 1.0733501 1.0761778 1.0786833 1.0809307 1.0829671 1.0848277

Cumulative Leached Chemical H G x leachable chemical concentration mg/kg 1.08304E-02 1.14163E-02 1.16320E-02 1.16928E-02 1.17590E-02 1.18414E-02 1.19093E-02 1.19464E-02 1.19779E-02 1.20057E-02 1.20308E-02 1.20534E-02 1.20741E-02

Annual Leached Chemical I H - previous year H mg/kg 1.08304E-02 5.85882E-04 2.15733E-04 6.08259E-05 6.61621E-05 8.24046E-05 6.78816E-05 3.70931E-05 3.14719E-05 2.78859E-05 2.50145E-05 2.26651E-05 2.07085E-05

Annual Leached Chemical J I x D mg 851,912 172,063 152,123 145,913 143,162 140,028 136,948 134,849 133,500 132,345 131,327 130,419 129,599

OUTFLOW Water Out K C L 13,028,461 13,028,461 13,028,461 13,028,461 13,028,461 13,028,461 13,028,461 13,028,461 13,028,461 13,028,461 13,028,461 13,028,461 13,028,461

Water Outflow Rate L K x conversion factor gpm 6.55 6.55 6.55 6.55 6.55 6.55 6.55 6.55 6.55 6.55 6.55 6.55 6.55

Average Chemical Concentration M J / K mg/L 0.065388553 0.013206704 0.011676222 0.011199532 0.010988425 0.010747846 0.010511454 0.010350333 0.010246761 0.010158167 0.010080038 0.01001028 0.00994736

VARIABLE



13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038

9 9 9 9 9 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

555,668 555,668 555,668 555,668 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7,454,199 8,009,867 8,565,535 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038

460,096 460,096 460,096 460,096 460,096 230,048 230,048 230,048 230,048 230,048 230,048 230,048 230,048 230,048 230,048 230,048 230,048 230,048 230,048 230,048 230,048 230,048

7,454,199 8,009,867 8,565,535 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203

13,028,461 13,028,461 13,028,461 13,028,461 13,028,461 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230

6,762,335,283 7,266,428,813 7,770,522,343 8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873

0.001927 0.001793 0.001677 0.001575 0.001575 0.000787 0.000787 0.000787 0.000787 0.000787 0.000787 0.000787 0.000787 0.000787 0.000787 0.000787 0.000787 0.000787 0.000787 0.000787 0.000787 0.000787

0.272202 0.273995 0.275672 0.277246 0.278821 0.279608 0.280395 0.281182 0.281970 0.282757 0.283544 0.284331 0.285119 0.285906 0.286693 0.287480 0.288268 0.289055 0.289842 0.290629 0.291417 0.292204

1.0865397 1.0881245 1.0895992 1.0909777 1.0923502 1.0930341 1.0937166 1.0943975 1.0950770 1.0957551 1.0964316 1.0971067 1.0977803 1.0984525 1.0991233 1.0997926 1.1004605 1.1011270 1.1017920 1.1024557 1.1031180 1.1037788

1.20932E-02 1.21108E-02 1.21272E-02 1.21426E-02 1.21579E-02 1.21655E-02 1.21731E-02 1.21806E-02 1.21882E-02 1.21958E-02 1.22033E-02 1.22108E-02 1.22183E-02 1.22258E-02 1.22332E-02 1.22407E-02 1.22481E-02 1.22555E-02 1.22629E-02 1.22703E-02 1.22777E-02 1.22851E-02

1.90545E-05 1.76386E-05 1.64133E-05 1.53428E-05 1.52752E-05 7.61244E-06 7.59579E-06 7.57921E-06 7.56272E-06 7.54631E-06 7.52998E-06 7.51373E-06 7.49757E-06 7.48148E-06 7.46547E-06 7.44953E-06 7.43368E-06 7.41790E-06 7.40220E-06 7.38658E-06 7.37103E-06 7.35555E-06

128,853 128,170 127,540 126,956 126,396 62,990 62,852 62,715 62,579 62,443 62,308 62,173 62,039 61,906 61,774 61,642 61,511 61,380 61,250 61,121 60,992 60,864

13,028,461 13,028,461 13,028,461 13,028,461 13,028,461 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230

6.55 6.55 6.55 6.55 6.55 3.27 3.27 3.27 3.27 3.27 3.27 3.27 3.27 3.27 3.27 3.27 3.27 3.27 3.27 3.27 3.27 3.27

0.009890123 0.009837679 0.00978933 0.009744515 0.009701555 0.009669605 0.009648447 0.009627394 0.009606446 0.009585602 0.009564861 0.009544222 0.009523685 0.009503248 0.009482911 0.009462674 0.009442535 0.009422493 0.009402549 0.009382701 0.009362948 0.00934329



35.00 36.00 37.00 38.00 39.00 40.00 41.00 42.00 43.00 44.00 45.00 46.00 47.00 48.00 49.00 50.00 51.00 52.00 53.00 54.00 55.00 56.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

36.00 37.00 38.00 39.00 40.00 41.00 42.00 43.00 44.00 45.00 46.00 47.00 48.00 49.00 50.00 51.00 52.00 53.00 54.00 55.00 56.00 57.00

2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060

4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203

2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060

230,048 230,048 230,048 230,048 230,048 230,048 230,048 230,048 230,048 230,048 230,048 230,048 230,048 230,048 230,048 230,048 230,048 230,048 230,048 230,048 230,048 230,048

9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203 9,121,203

6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230

8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873 8,274,615,873

0.000787 0.000787 0.000787 0.000787 0.000787 0.000787 0.000787 0.000787 0.000787 0.000787 0.000787 0.000787 0.000787 0.000787 0.000787 0.000787 0.000787 0.000787 0.000787 0.000787 0.000787 0.000787

0.292991 0.293778 0.294566 0.295353 0.296140 0.296927 0.297715 0.298502 0.299289 0.300076 0.300864 0.301651 0.302438 0.303225 0.304013 0.304800 0.305587 0.306374 0.307162 0.307949 0.308736 0.309524

1.1044383 1.1050964 1.1057532 1.1064086 1.1070626 1.1077153 1.1083666 1.1090166 1.1096652 1.1103126 1.1109586 1.1116033 1.1122467 1.1128887 1.1135295 1.1141690 1.1148072 1.1154442 1.1160799 1.1167143 1.1173474 1.1179793

1.22924E-02 1.22997E-02 1.23070E-02 1.23143E-02 1.23216E-02 1.23289E-02 1.23361E-02 1.23434E-02 1.23506E-02 1.23578E-02 1.23650E-02 1.23721E-02 1.23793E-02 1.23865E-02 1.23936E-02 1.24007E-02 1.24078E-02 1.24149E-02 1.24220E-02 1.24290E-02 1.24361E-02 1.24431E-02

7.34015E-06 7.32482E-06 7.30956E-06 7.29438E-06 7.27927E-06 7.26423E-06 7.24926E-06 7.23436E-06 7.21953E-06 7.20478E-06 7.19008E-06 7.17546E-06 7.16091E-06 7.14642E-06 7.13200E-06 7.11765E-06 7.10336E-06 7.08913E-06 7.07498E-06 7.06088E-06 7.04685E-06 7.03289E-06

60,737 60,610 60,484 60,358 60,233 60,109 59,985 59,862 59,739 59,617 59,495 59,374 59,254 59,134 59,015 58,896 58,778 58,660 58,543 58,426 58,310 58,194

6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230 6,514,230

3.27 3.27 3.27 3.27 3.27 3.27 3.27 3.27 3.27 3.27 3.27 3.27 3.27 3.27 3.27 3.27 3.27 3.27 3.27 3.27 3.27 3.27

0.009323726 0.009304256 0.009284878 0.009265592 0.009246398 0.009227294 0.00920828 0.009189355 0.009170519 0.009151771 0.009133111 0.009114537 0.009096049 0.009077647 0.009059329 0.009041096 0.009022947 0.00900488 0.008986896 0.008968994 0.008951173 0.008933433


